Background and Objective A Frequent Blood Donor Club has been established by the Japanese Red Cross Society to ensure a steady supply of safe blood. This study investigated the characteristics of club members.
Introduction
Fukushima Prefecture is divided by mountain ranges into three major regions (Fig. 1) . Even though each region has one or two fixed locations for blood donation, geographic factors make it difficult to maintain an adequate blood supply. Various efforts to address this problem include strengthening corporate and community blood drives and contacting previous donors by telephone or mail to return for donation. Furthermore, to promote awareness among younger generations, the prefecture also holds seminars on blood donation at junior high and high schools and encourages the activities of the Junior Red Cross (JRC).
In Japan, the maximum frequency of whole blood donation is based on volume and sex: 400-ml donations are allowed 3 times per year for men and 2 times per year for women; 200-ml donations are allowed 6 and 4 times per year, respectively. Platelets and plasma may be donated up to 12 and 24 times per year, respectively, for either sex. In 2006, the Frequent Blood Donor Club was established by the Japanese Red Cross Society (JRC, a monopoly supplier of allogeneic blood) to ensure a steady and safe blood supply. The club e-mails request for 400 ml whole blood or blood component donations during certain time periods, and members can choose the days and times that are convenient. In addition, through the club homepage, members can access data from their previous five donations for their own health awareness.
Reports from overseas epidemiological studies including systematic reviews revealed factors that motivate or discourage blood donation among first-time and returning donors [1] [2] [3] [4] [5] [6] , and measures have been discussed accordingly to ensure sufficient blood donation [7, 8] . Motivating factors identified were the knowledge necessary to donate blood, distance and time to a blood centre, awareness about the importance of donating blood, selfaffirmation and curiosity. Inhibiting factors included lack of confidence about blood donation, low level of interest, inconvenience, lack of communication between blood centre staff and donors, lack of knowledge or services for blood donation and fear of needle puncture. In our previous analyses of blood donor deferrals, we found that anaemia among women and geographical location were significant factors [9, 10] .
Many communities across Japan conduct questionnaire surveys aiming to increase blood donation as well as special events such as those for large groups of donors [11] [12] [13] , campaigns for promoting continued donation among first-time donors that aim to increase their return rate [14] , the establishment of the Frequent Blood Donor Club and the use of social media and other marketing techniques [15] [16] [17] [18] . Our previous trial to develop an index to assess readiness to donate blood among Japanese university students identified fear as the most significant barrier to blood donation [19] . However, epidemiological evidence is scarce in Japan with regard to factors involved in blood donation, such as the various motivating and inhibiting factors reported in overseas studies.
Therefore, this study was conducted to reveal distinctive characteristics of Frequent Blood Donor Club members (hereinafter, club members) using JRC's Unified System for Blood Services Database. We also compared club members with returning blood donors who were not club members (hereinafter, returning blood donors), and with first-time donors. The results will be used to develop effective strategies to secure sufficient blood donation for health services requiring blood transfusion.
Materials and methods

Subjects
From the blood service database, we extracted information on 50 954 individuals who donated blood in Fukushima Prefecture between July 2014 and June 2015 (Fig. 2) . As of December 2015, the Frequent Blood Donor Club in Fukushima Prefecture had 3862 members, and this study enroled 1907 of these members, who were included in the database during the study period. For comparison, 2030 first-time donors and 2137 returning blood donors were extracted randomly using a sampling proportion of 40% and 5%, respectively, to create an approximately 1:1 ratio of club members to non-club members. Of note, anyone who came to donate for the first time and returned during the study period was classified as a returning donor. Similarly, a returning donor who enroled in the club during the study period was classified as a club member. With these criteria, there was no overlap between first-time and returning groups.
A Frequent Donor Club was established in 2006. This club aims to secure donation of safe blood from donors who donates more than once each year. Recruitment takes place at the time of first donation, after which a donor enrols electronically (e.g., by smart phone), providing 
Survey items
A conceptual framework for analysis was developed by referring to the above-mentioned previous studies exploring motivating and inhibiting factors of blood donation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] and data availability in the JRC's Unified System for Blood Services Database. Eleven analysis items were extracted from the database: five basic attributes (age, sex, blood type, occupation and region), three donationrelated items (side-effects, intention of future donation and blood centre) and three items related to health conditions and lifestyle habits [body mass index (BMI), systolic blood pressure and sleep duration]. For intention of future donation, subjects selected 'Yes' or 'No' in response to the question 'In times of need, may we contact you to request a blood donation?' Data self-reported by donors included region, which could differ from a residential address recorded in Japan's civil registry system.
Statistical analysis
To clarify factors contributing to the transition from firsttime blood donors to returning donors or from returning donors to club members, answers to 11 survey items were compared between the two sets of groups. Factors showing a significant difference (P < 0Á05) in univariate analysis (Chi-squared test) were further analysed in multivariate analysis (logistic regression analysis) to estimate the odds ratio and 95% confidence interval (CI). In Tables   2, 3 , 5 and 6, age was considered as a confounder, although not statistically significant in univariate analysis, and entered into all multivariate analyses. Statistical analysis was performed using the statistical analysis software STATA 14 for Windows (StataCorp LP, College Station, TX, USA).
Ethical considerations
This study was approved (#2324) by the Ethics Committee of Fukushima Medical University, which is guided by local policy, national law and the World Medical Association Declaration of Helsinki. Only anonymised data were used.
Results
Comparisons by blood component showed that 78Á9% of first-time blood donors and 86Á9% of returning donors donated 400 ml of whole blood (Fig. 3 ). In contrast, 60Á2% and 24Á0% of club members donated platelet concentrate or 400 ml of whole blood, respectively. The median number of previous donations was 7 (3 in the 25th percentile and 16 in the 75th percentile) for returning donors and 60 (31Á5 in the 25th percentile and 112 in the 75th percentile) for the club members. Approximately 2Á1% of first-time donors had adverse events associated with blood donation, which was the highest among the three groups (returning donors 0Á8%, club members 0Á7%). Apart from the analysed data set, we reviewed details of the 584 donors who reported adverse events during the study period, of whom 455 (135 firsttime and 320 returning donors) had a vasovagal reaction (VVR). Due to limited access to this data on adverse events, further details including how many were club members among 320 returning donors were not obtained.
Multivariate analysis extracted two factors significantly associated with donors' return for future donations: age (OR, 2Á40) and occupation [corporate employees (OR, 0Á61), high school/university/other students (OR, 0Á34), homemakers/self-employed/other (OR, 0Á59) relative to public servants] ( Table 1) . Among donation-related factors, no intention of future donation (OR, 0Á27) and donation at a fixed location (OR, 1Á78) showed a significant association (Table 2) . Among factors related to health and lifestyle factors, BMI values [<18Á5 (OR, 0Á56) and ≥25 (OR, 1Á28) relative to the normal weight] and sleep duration of <6 h (OR, 0Á77) showed a significant association (Table 3) .
Multivariate analysis also extracted three factors significantly associated with enrolment in the Frequent Blood Donor Club: women (OR, 0Á69), occupation [corporate employees (OR, 0Á79) and high school/university/other students (OR, 0Á52) relative to public servants], and region [Hamadori (OR, 0Á77), Aizu (OR, 0Á81), and outside Fukushima Prefecture (OR, 2Á56) relative to Nakadori] (Table 4) . Among donation-related factors, no intention of future donation (OR, 0Á58) and donation at a fixed location (OR, 33Á1) showed a significant association (Table 5 ). Among factors related to health and lifestyle factors, systolic blood pressure ≥140 mm Hg (OR, 0Á71) and sleep duration of <6 h (OR, 0Á69) showed a significant association (Table 6 ).
Discussion
The club members were characterised by a higher number of previous donations and a large proportion of component donations. In particular, the club members (who prefer to donate at the centres where platelet donation can be performed) were a valuable source for platelet components, which have a shelf life of 4 days in Japan. Individuals who were relatively older and donated blood at a fixed location tended to become returning donors, whereas students and individuals who expressed no intention of future donation were less likely to become returning donors. In addition to these same factors, sex and region were associated with enrolment in the Frequent Blood Donor Club.
In Japan, an ageing society with a relatively low number of children, there should be proactive measures to promote blood donation among younger people. Donor eligibility criteria specified by the Japanese Red Cross for age are as follows: 16-69 for whole blood of 200 ml, 17-69 in men and 18-69 in women for whole blood of 400 ml, 18-69 in men and 18-54 in women for platelet-poor plasma and platelet concentrates. Because students often donate blood at school, the key may be to establish a school donation programme that makes a positive impression and inspires students to return for more donations. It should be noted that firsttime donors are more likely to experience adverse effects. Because prior information provision has been associated with the occurrence of VVR [3] , donors should be provided with accurate information in advance as well as a comfortable donation environment to prevent VVR.
The ratio of men to women among blood donors was 7:3, and women were less likely to be club members. This implies great potential for improving the blood supply through efforts that appeal to women [13] . However, a previous analysis of our blood donation database reported that women are often deferred from donating blood because of haemoglobin levels below the eligibility thresholds of 12Á0 and 12Á5 g/dl for 200-ml and 400-ml 
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( 1 148 whole blood donations, respectively [10] . Anaemia prevention is critical in increasing female returning donors [20] .
According to a previous study from the United States, when first-time blood donors return for the second donation within 1 year of the first donation, there is a higher likelihood that they will continue to donate blood [6] . Having a good donation experience also was one of predictors of donor return [6] . This suggests that the attitude of facility staff, the impression of the facility and a sense of accomplishment are important to first-time donors. In the present study, donation at a fixed location and intention of future donation were associated with returning and enroling in the Frequent Blood Donor Club. That is, fixed locations seem to provide a better environment for donors, and they are more likely to express a willingness to return and actually follow through. Area for donation is 461 m 2 with 12 beds at the biggest blood centre and 23 m 2 with 4 beds at the biggest mobile. While donors can wait in a space with good amenities at a centre, they often need to wait outside when donating at a mobile. Despite this difference in donation environments, geographical features of Fukushima Prefecture have made bloodmobiles essential for collecting blood from 70% of current donors. In contrast to Nakadori, with two fixed locations, fewer donors become club members in Aizu or Hamadori, suggesting that their single fixed locations may be inconvenient or unappealing to donors. Therefore, to increase the number of donors who return for further donations or who join the club, it is important to improve the donor experience at mobile and fixed collection sites, and encourage crossover from mobile to fixed sites where practical.
Regarding the large number of club members who report living outside Fukushima Prefecture (per Basic Attributes in the database), we believe this reflects the cooperative effort of people from Japan's other 46 Health conditions are important determinants of blood donation. Donors who had a BMI of <18Á5 and a sleep duration of < 6 h were less likely to return for further donation, whereas those with a BMI of ≥25 tended to return. In addition, donors whose systolic blood pressure and sleep duration were ≥ 140 mm Hg and <6 h, respectively, were less likely to become club members. These findings may simply reflect the eligibility criteria of weight, blood pressure and sleep duration for donating blood, but it may also imply the importance of providing health promotion activities to be implemented in a blood donation setting. Donor eligibility criteria specified by the Japanese Red Cross include body weight of 50 kg or over (for 400 ml collections) and systolic blood pressure of at least 90 mmHg. Although no absolute exclusion criteria exist for hypertension or sleep duration, doctors are instructed to be cautious about accepting donors with systolic blood pressure of 180 mmHg or higher and less than 4 h of sleep at night before donation. One feasible strategy would be a wider implementation of medical consultation at the time of blood donation, which is now done only sporadically (199 such consultations were conducted in the fiscal year 2015 throughout Japan, of which only one was in Fukushima).
Advantages and disadvantages of the study
By analysing factors associated with blood donor status, we can envision-specific measures for increasing and maintaining a reliable pool of blood donors. However, because we used the blood service database, we were unable to analyse psychological factors in this study. Further study using psychological indices is needed to analyse motivating and inhibiting factors for blood donation, as reported in previous studies from outside Japan.
Study sites
Data collection: Fukushima Blood Center, Japanese Red Cross Society. Data analysis: Fukushima Blood Center, Japanese Red Cross Society and Fukushima Medical University.
